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cJjUl jjuLO 




3 uLubUj 






glL 4l-52-uJ (UjLHj g.i^ 9 ,Q.ll IA 1 L 9 cLShVo ll oAifc JjQ g.i/^Q,Q ^Q.nll IjiJI lAifc JjQ dkS/l jl A ^xlji LiJjj (J^»J 

idJj (JX 

gjlgj (jx ojLx ^jLllLII9 xjlaJI jjo MS MIaa ^xL&jx gjG 

^ix t J dini.ilL r (jiaiViiLi9 v — xt + yj + zk * * 11XI9 r y,»>ii LaS r g^goll 2 cLa^ii 

^ = V = x'l + y'/ + z'fc : 9A (i jJI A£>JI fLsi» 

9I u(x r y, z) GiLulti^fl jx JaIxj SjMIj U AjJtisJI do mil JjLHj LIS : cuvil ni ll QILjIjj 

U ujx <vq jlS Ly iiKEj JS jl 1 . 1 a u(x) ^(9 9! m(i, y) jxljI^I 

^xLslIi gjG F(x, y, z) q 111*19 dm.lgni Sam Ifrl ilnj jl j-S-ai ajJJX aajlS Irtil ilnj jl jSq ; dJalij IjI 

:Jllo 

F(x, y, z) = x 2 yzi + z 2 xj + xyzk 

:^Lc X^lc 01 n't *<NI 

Sf 




Sx 



= 2 xyzi + z z j + yzk 



— = 2 Xyi + 2 Z Z(jlc o4>aJI 0LSIji<i!Lf $ 
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:djgIijuuoJI 09 ±nuJI 



L^lLJ (jjQ If lj Jl i tUjLsjo (jx ojLlc 9 A 9 L^uj u(x, y,Z ) = C = U (jx JgiLi 

♦♦ ♦♦ 

tliLi.'Xniil cd. j-° U9^J (5<UI (jjLjrtv^JI (jQQ.'CK lILI j ,jlc JIIao <1 iLj d-ain (jgLoj U gjHII 



^l^ui ** * o ••* * ^lauu jQ a ^ LlJ |jJI 



(glolLuill £lgjl 



Z 




r(u + Am) — r(u) 
Am 



lim 



Au->0 




Ar 

Am 

dr 

du 



dr 

du 



dx -> , dy -> , 

T l + T-} + 

du du 




:j9l^joJI .UIft..iVI .9 



u = x 2 y + z 2 y 2 + xy + y 



: £j 12U a 9 I :Jlla 



O/GME.2014.2019 



0 





RBC IHAMAK 



djUl jun .a | olcLojilJI JilVill 




M(l, 2, — 1) 



5it 






M 



= 2xy + y = 6 



5it 



L5y 



= x 2 + 2yz z + * + 1 = 7 



M 



5ir 



5z 



= 2 y 2 z = —8 



M 



lob^ULo 



^LuIAA^L ^IuIaJI Lol LulflJI ^jjLajO JlOJ XOy (U^LuIaJI iZiLuIAA^L ^IuIaJI |jl 

. ojjlx£ ^jJlI.Vo aaL (jl ijXa ; ^ JjjoJI (jLe cLlcIjaII 

•• 



(/uxlaalJI ®SiiuoJI 



Uji £i Ja&a (jj La cLigjjj ,jlc g^ag oJI (x,y,z) gu^gal I (JAAC gjL U LLjaJ (j£ : I 
oLajLj I^-n? « I jj ^JaujJI Iaa ^jlc tLbiij <j£Jg AaUxog ojju£ ljLaIajI aaL (jl (j^ft* 

U ^aLaIV £jAjf cu.a.iing LlaJacI J 9L Nall Iaa (jli> .Via ir. ^JaloJI Iaa ,jlc jaiaHII 
ja I J£iu aj^aJI £Ja*aJ joiallll ^ J^AAa £l*i. 9 * £ja 2]I jl ^1 n dlaiuJI n. ^ 



u: r 3 — > r 3 LsuiUI fulIJI uumu :ioj>aj 

5m du 5 m 

(w) " 

5it -> , 5u -> , 5 ut^ I( 

grad. U = — l + — I + —k :>0jJb <d >ojjg u (jJA&JI ajLJI £jaj 

ox oy oz 4 44 



,jlc Jg-aA-o gAg u £jLUI ajIjj oLajLj iAu £jaUI ^Lslui (jl ^!su Iaa gjiagjaJJ -,uG U (jl JaaMj L&£ 

cLjaasJI gjlglll (jlc JikAjg jaMLII 
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O' + (j-yf + (S) 2 = I arad. u \ : 9* £>*ai u-u C.i 9 



(V)( jgilflUo >J'9J3) Mu JfllaJI 



^ hj a 1 1 <i i rl •g jjul II g_jl^Ul ^ I 4 -jjaaJI ^-iI^jLII ^ I j. j_i <1-^309 ^ H V ml ilj-j (jO m *1 



: j-oj-ILi dJ >03-19 AAI9 jLj I 9 . 9 ^ 9^9 I ^ q’mV i ; 94b ajjaaJI g-il^lLI HxmllLig 

- 8 _> 8 _ 5 ^ 

^ — t - 1 + t - y + t- k 

8x 8y 8z 



. # 



U g-jlj* gJ-iJ LLdaA-i gja9.aU u tf-a-a-c g-jG ^Ic }Uj jjljLj jig 



-» -» 8u ^ 8u ^ 8u -» 

grad, u = V.u = — — i + — — / + — — k 

8x 8y 8z 



-* du 
grad.u = -—. n 

dr 

_ v 2-,„3 



: '« II 0 1 JjuAfl 9^9 



ahr. ll ^ f(pc, y, Z) = X 2 yz 3 : gjllU ffiudl ^yihaJI iuuHJI aa 9 I : Jllo 

M(l, — 1, 1) 

( z J <i j lu-i IL-i gy J <i i 111*1 ILj o>o 9X J <ij iim JLi dj-o) Cilj-o lj^Lj f @1 a V iIiLi ( a 9 _H_j 



V. / = 2 xyz 6 t + x 2 z 3 / + 3 x*yz*k 

V./ = -2? + /-3fc 
|V./| = V4 + 1 + 9 = Vl4 



.2-,~2~ 




:r C 1091 JI ^Laiii idj^oj 
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a r 

r = — 

|r| 



oiLigb uilc c uiiflj ^LqjjjJ I cuU r A tojfli 



^1,0 I V i l K . A Itspi COS (0) = 1 jl 9 j-fl-LaJI U g V i i H-igljJI jl r* fl . /KVa r j^! 

r A fLgJuiJU nm '7 >t 3 * 9 ^ jViiVi Lijl ux^ Vr^ = 2 rr = 2 r 



ciHnt u^gljg laa < gLn uilUJI JgaaJI jl 



1.1=/ J = k.k = 1 


A 


II 

< 

t— » 


< 

II 


II 

t-is! 

< 


<U 

II 

> 


II 

T-^i 

< 


> 

> 

■*u 

11 

0 


1 j=\i\.\j\COSty = 0 


> 

-u 

II 

0 


0 

II 

co" 

O 

u_ 

II 

u 


<14 

II 

W 



:C\-L*dLQj9 £jD 0±> no ^ol l 



U J jolIJI jl it = (x, y, Z ) 



Sit Sit Sit 

d(u) = t; d(x) + — S(y) + — d{z) 
ox Sy Sz 



r = xT + yj + zk 



dr = dxi + dy j + dz k 



Lj jiJ Ijli 



Su ^ Sit ^ Su -> 

7u = Tx l + sy = Tz k 

^ Su Su Su 

d(r ) Vit = — S(x) + — S(y) + — d(z) .oHII J^LoIll ^2^Lc ^ 9 

SxSySz 



[ 



V. it ^ it. V 



mam 



J 
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:<> il iitil 1^1 Hi 1 1 5J!5bdl 



:(div)<ii>mJI 



f(x, y, z) gjG ^ V jj! W 



V.f = div.f 

f a 1 1 <Ujj^JI tZlLEIuLoJI (J9L1JJ9 ^Lftul {$J£U 

Sf(x) 8 fiy) sm 

div.f = — h 



Sx 



Sy 



Sz 



dt.dg.ill i~lnM I 9 dJJtlC dj&JLfi {J£. OjLLC Jl £uLj (jl 

F (9jiu 1 ini^l Jlixi 



/ = x 2 yzt — xyj +z 6 k 



V. / = 2 xyz — x + 3 z l 



:(2)jllo 



/ = x 2 yzt — xy*zj + xyk 



V. / = 2xyz — 2xzy + 0 = 0 

V. / = 0 <=> / UUJ9J uiJglll ^LamJL pgzsm a&jai &zi\ £ Laud I uinwj 

:<Ldlill ,j^l9iJI tjLajj (j^AJ9 



i 4 ( __ ( 

:<jjit j^^fl 9 ^jcXsiui ^jjjljG ^lc V IjI .1 



V(u, f) = (v. u)] + u(Vf) 



2)V. r = 3 






■(&) 
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-*■ . Sx 8 y 8 z 

V. f = — + -— + — = 1 + 1 + 1 = 3 
ox Oy Oz 

rot.f = V A / 



<uL ijjljgj £jLj lajju (3 



v a / = 



i 

8 



J 

8 



k 

8 



V A / = 



V A / = 



5y 


Sz 


70) 7(y) 


70) 


* 1 


k 


8 8 


8 


8x 8y 


Sz 


x 2 y y 2 z 


Z 2 X 


1 

I--, 

CM 

M 

1 

CM 

1 


x 2 k 


xi + yj + zk 


t j k 




8 8 8 


= 0 



/ = x 2 yt + y 2 zj + z 2 xk 

f J iJI 



8x 8y 8z 
x y z 



:(2)jlia 



f JaaJI (jljgJ *■■<^1 



f (jL JIUI cualidl gTnni'i diag 



4)V a / = 0 <=> 



(JJAC gjtj gjAj ■ ■ (jl !j<a ■ gjG J^5) 



V A / = 0«/ = V.m 

V A (u, f) = (v.u) a / + m(V a 7) 

V A (£f^ =(v A ^).f2-(v A f2).^ 
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